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Improving poultry skeletal health

Skeletal disorders are common in commercial meat
(broiler) and egg-laying poultry due to selection for
fast growth and daily egg production. Leg bone
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can be caused or exacerbated by a number of fac-
tors, including heat stress. Probiotics (i.e., benefi-
cial live microorganisms) have shown promise in
improving bone health in human and rodent stud-
ies, but their effect on bone health in poultry has
not been well explored. Dr Feifei Yan’s PhD stud-
ies investigated the effect of probiotics on skeletal
health of chickens under both normal and elevated
temperatures. Bone mineral densities of the tibia
and femur were improved in broilers and laying
hens following dietary supplementation with probi-
otics. Broilers consuming a multi-species-based
probiotic had a lower incidence of lameness and
stronger legs measured by seeing how long they
took to lie down when placed standing into an

-

They also had reduced plasma concentrations of
TNF-0, a cytokine or cell-signaling protein, which
promotes an inflammatory response to harmful
stimuli. Overall, probiotics were found to enhance
intestinal absorption of nutrients important to
bone health, such as calcium, and reduce sympa-
thetic activity thus improving mineralization of
bone and inhibition of bone resorption. The re-
sults suggest that dietary supplementation with

Graduate student 2 . ) ) probiotics may be a successful strategy for im-
awards experimental arena (pictured). At high tempera- . )
e . proving leg bone health in poultry under both
Cooli de § 4 tures, probiotic-fed broilers had larger bones and normal and elevated temperatures
so(;(v)smg Sk higher bone mineral content of the tibia and femur. ’
e SR Alternatives to antibiotics after weaning and
loading of piglets
EU FareWellDock 6 transport stress
project
Weaning, transport, and thermal dietary antibiotics (CTC + tiamulin)
LBRU’s global 8 . . . . R
interactions stress have the potential to in- ‘, following weaning and transport in
crease disease incidence and re- “ newly weaned pigs. In the con-
AgDiscovery 9 duce animal welfare, especially | trolled environment, pigs provided
. when they occur concomitantly. To l L-glutamine had an improvement in
ST g combat the negative effects of performance compared to those
Dairy cow flooring 10 weaning and transport stress on provided either antibiotics or no
piglet health and well-being, current = .~ antibiotics. In a production environ-
One Welfare 1o management practices call for die- ment when compared to pigs pro-

tary inclusion of antibiotics. How-
ever, due to the recent 2017 Veter-
inary Feed Directive, many tradi-
tionally used dietary antibiotics can
no longer be used putting the
health and welfare of newly weaned
and transported pigs at risk. To
address this issue, we have performed two studies
in a controlled environment and production envi-
ronment comparing the use of L-glutamine (fed at
0.20% of the diet) as a replacement for traditional

vided no antibiotics, those given
either L-glutamine or traditional
dietary antibiotics grew faster, ate
more, and had a 2-fold reduction in
their requirements for additional
therapeutic antibiotic injections.
These data suggest that providing L

-glutamine at 0.20% of the diet following weaning
and transport can improve piglet health and well-
being similarly to traditional dietary antibiotic
treatments.


http://www.ars.usda.gov/mwa/lafayette/lbru
http://www.ars.usda.gov/mwa/lafayette/lbru
http://www.ars.usda.gov/mwa/lafayette/lbru
http://www.ars.usda.gov/mwa/lafayette/lbru
http://www.ars.usda.gov/mwa/lafayette/lbru

PAGE 2

“Award-winning

researchers”

LBRU UPDATE

Recent Awards

LBRU graduate students have continued our tradition
of excellence and have had an exceptional year col-
lecting awards!

Morgan Garvey received
the Purdue Agriculture Graduate
Student Pathmaker Award, given to
two students (one M.S. and one
Ph.D.) who have distinguished them-
selves as effective mentors by un-
selfishly investing in the success of
undergraduate researchers-in-
training and fellow graduate stu-
dents. Morgan is on the Undergraduate Outreach
Committee of the Black Graduate Student Associa-
tion and further supports others through Purdue’s
Minorities in Agriculture Natural Resources and Re-
lated Sciences (MANRRS) student organization. She
also has participated in a long list of community ser-
vice projects on and off campus.

Nichole Chapel won a Purdue
Animal Sciences Department LOU-
JA travel award in 2016 for her
presentation titled, “Slow doesn’t
win the race: Reduced energy diets
did not improve sow articular carti-
lage”, which was presented at the |
American Society for Animal Sci-
ence Joint Annual Meeting in July
2016.

She followed this up with the De-
partment’s 2016 Featherston Out-
standing Graduate Teaching Award thanks to her
multiple efforts across many Purdue ANSC courses,
including the Animal Industry Travel Course. As part
of this, Nichole spent a week on the road with 30
undergraduates, developed evaluation techniques,
analyzed data, and presented the results of using
social media as a tool to increase student involve-
ment at the ASAS Innovate Conference.

Nichole then capped her achievements by winning

the North American Colleges and Teachers of Agri-

culture (NACTA) Graduate Student Teaching Award

at the organization's conference. This

[ award recognizes and rewards gradu-

ate students who excel as teachers in
. the agricultural disciplines.

&y Chris Byrd won Purdue’s 2017
" Featherston Off-campus Training Fel-
lowship. Chris obtained training from
the Professional Animal Auditor Certi-
fication Organization (PAACO) on
swine welfare and to complete his

certification, he had to take an online course and
then travel to Michigan State University. He also
won 3rd prize in the student poster competition at
the North American Regional Meeting of the Inter-
national Society for Applied Ethology.

Alan Duttlinger was a Purdue
Animal Sciences Department
2017 LOUJA Award winner for
his presentation “Replacing die-
tary antibiotics with 0.20% L-
glutamine in swine nursery diets:
Impact on health and productivity
of pigs following weaning and
transport during the summer.” A
He traveled to the joint American
and Canadian Societies for Animal Sciences meet-
ing in Baltimore, MD this July.

Elizabeth Petrosus - won a Pur-
due Animal Sciences Department
LOUJA travel award in 2016 for her
presentation “The influence of orally
administered norepinephrine and
cortisol on the microbiome of
weaned piglets.*

She also won the 2016 Featherston
Outstanding M.S. Award based on
the quality of her research and
coursework, and her involvement in on-campus
and off-campus activities.

The Featherston Outstanding
Ph.D. Award for 2016 was award-
ed to Feifei Yan. Feifei complet-
ed her undergraduate career at
Zhejiang University and her M.S.
in ANSC with Dr. Cheng and
stayed to work on her Ph.D. with
Dr. Cheng. Her academic input
has merited an authorship in nine
peer-reviewed scientific publica-
tions, five of which have been published. Feifei has
dedicated herself to animal science and desires to
assist small farming practices in maximizing their
efficiency. Her Ph.D. project is the "Effect of die-
tary supplementation of probiotics on skeletal
health of poultry." The goals of her study were to
examine perch access associated with the changes
of physiological homeostatis; determine the devel-
opment of osteoporosis and its associated pain;
develop biomarkers for evaluating skeletal health in
laying hens; and develop an alternative for control-
ling osteoporosis in laying hens.
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D.C. and Erasmus, M. 2017-
2020. Modification of the
serotonergic system for
controlling social aggression,
feather pecking, and canni-
balism in white leghorns.
NIFA. $500,000

Erasmus, M. Cheng, H.W.
2017-2018. Effect of probi-
otics on social stress associ-

Grants awarded

e Cheng, H.W.,, Lay Jr,,

havior in laying hens,
PAWC. $23,866

Kim, B. Cheng H.W. 2017-
2018. Mitigating the impact
of heat stress in poultry:
Effects of microbial probi-
otic supplementation on
preventing heat stress-
induced quality defects in
broiler meat”, AgSeed Pur-
due, $50,000

scientists from developing
countries to attend ISAE
Congress Open Philanthropy
Project. $40,000.

Rault, J.L., Morello, G.M,
Morrison, R. and
Marchant-Forde, J.N.
2016. Managing light and
mat surface temperature in
creep areas to promote
piglet survivability Pork CRC,

ated injurious pecking be- e Marchant-Forde, J.N.
2017. Travel

Australia. $20,395.
awards for

Arrivals LBRU Welcomes.....

Morgan Garvey is originally from Baytown, TX.
She earned her BS in Animal Science from Tuskegee
University in May of 2015. She joined the LBRU in
September of 2016 as a Master's student under the
direction of Dr. Susan Eicher. Morgan is working on
probiotics and weaning stress in piglets.

Dr. Jackie Jacobs joined as a post-doctoral scien-
tist in July 2016 to study the effect of probiotics on
laying hen aggression. Jackie received her BS in Ani-
mal Science from the University of New Hampshire
(2005) and worked as a veterinary technician for
three years before pursuing graduate school. She
earned her MS in Animal Behavior and Welfare from
Michigan State University (2011) and her PhD in
Epidemiology, Animal Behavior and Welfare from the
University of Guelph (2016).

Ahmed Mohammed joined the LBRU in Feb
2016 as a visiting research scholar under the direc-
tion of Dr. Cheng. Ahmed obtained his BS and MS in
veterinary sciences at Assiut University, Egypt, before
coming to Purdue University to complete a PhD
focused on the effect of heat stress on poultry behav-
ior.

Rebecca Smith earned her BS in Animal Science
from Purdue University in May of 2017. That same
month she joined the LBRU as a Master's student
under the direction of Dr. Donald Lay. Rebecca is

Current personnel

Dr. Don C. Lay, Jr. - Research Leader

Dr. Heng-wei Cheng - Research Biologist

Dr. Susan D. Eicher - Research Physiologist

Dr. Jay S. Johnson - Research Animal Scientist

Dr. Jeremy N. Marchant-Forde - Research Animal
Scientist

Dr. Jacquelyn Jacobs - Post-doctoral scientist

Dr. Severine Parois - Visiting post-doctoral scientist
Ahmed Mohammed- Visiting scholar

Stacey Enneking - Research Associate

Larla Moore - Program Support Assistant

Ryan Kilgore - Biological Science Technician
Elizabeth Petrosus - Biological Science Technician
Torey Raber - Biological Science Technician
Matthew Aardsma - Graduate Researcher

currently helping Dr. Lay finish up a piglet euthanasia
project, studying the effects of nitrous oxide and
carbon dioxide.

Alan Duttlinger joined the LBRU in June 2016
as a PhD student under the direction of Dr. Jay John-
son. As an Indiana native, Alan completed is BS at
Purdue University in Animal Sciences and then pur-
sued a MS at Kansas State University focused on
swine nutrition. His current research focuses on
transport and weaning stress in pigs and possible
alternatives to antibiotics in swine diets.

Kouassi Kpodo joined the LBRU in May 2016 as
a PhD student under Dr. Jay Johnson. He completed
his BS and obtained his MS in Animal Sciences at the
University of Tennessee Knoxville with a focus on
heat stress and poultry nutrition. His current re-
search focuses on impacts of heat stress and evalua-
tion of heat stress recovery methods (gradual and
rapid cooling) in swine.

Matthew Aardsma joined LBRU in Spring 2017
as a PhD student studying under Dr. Jay Johnson.
Orriginally from lllinois, Matt completed both his BS
and MS degrees at the University of lllinois at Cham-
paign-Urbana. He is currently working on ther-
moregulation in broiler chickens and methods to
access intestinal health in piglets following weaning
and transport stresses.

Chris Byrd - Graduate Researcher
Nichole Chapel - Graduate Researcher
Alan Duttlinger - Graduate Researcher
Morgan Garvey - Graduate Researcher
Jiaying Hu - Graduate Researcher
Xiaohong Huang - Graduate Researcher
Kouassi Kpodo - Graduate Researcher
Weichao Wang - Graduate Researcher
Rebecca Smith - Graduate Researcher
Jacob Richert - Undergraduate

Kelsey Clark - Undergraduate

Emily Gilley - Undergraduate

Alexis Weldon - Undergraduate

Paola Cruz - Summer Intern

Amelia Laub - Summer Intern
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Cooling the farrowing sow....

Heat stress not only affects swine wel-
fare, but is also estimated to cost the U.S.
pork industry over $360 million annually.
Heat stress negatively impacts sow fertility
and when heat stressed, lactating sows re-
duce their internal heat production by re-
ducing their daily feed intake and milk pro-
duction, which then also impacts piglet
growth. To improve both welfare and
productivity during hot conditions, some of
the excess heat produced must be re-
moved. Recently, in partnership with re-
searchers in Purdue’s Animal Sciences and
Agricultural & Biological Engineering De-
partments, we designed a water-cooled
floor pad to remove excess heat of lactat-
ing sows in high environmental tempera-
tures and carried out an initial study to
evaluate different water flow rates on the
estimated amount of heat removal and re-
duction in the sow’s responses to heat
stress. We compared a constant cool wa-
ter flow of 0.00 (CONTROL), 0.25 (LOW),
0.55 (MEDIUM) or 0.85 (HIGH) I/min for
90 minutes. The cooling was initiated |
hour after the target room temperature of
35°C was reached. We found that all treat-

Departures....

ments decreased respiration rate and
rectal temperature. At the end of the

study period, the mean respiration rates
were decreased by 33-77% relative to
control sows. The rectal temperatures
were decreased by 0.4-0.8°C relative to
control. We concluded that our heat
stress protocol did induce a heat stress
response in the sows, and that the cooling
pad worked to reduce this stress re-
sponse, especially at the medium and high
flow rates. The cooling pads have the po-
tential to improve sow welfare and sow
and piglet productivity during a heat
stress event and further studies will be
reported soon.

With the graduation of his
wife and our former MS stu-
dent, Dr. Shelly DeBoer from
Vet School, our research tech-
nician, Bill DeBoer has re-
turned closer to their family
home in Avon IN. Bill has also
returned to his love of horti-
culture, working as a Produc-
tion Manager and Food Safety
Coordinator for Shenandoah
Growers, producing living
organic herbs.

After completing her PhD
with Dr. Cheng, Dr. Feifei
Yan has returned to China.
Currently, Feifei is a lecturer
and a faculty member of the
Animal Welfare Institute, the
College of Animal Science and
Technology, Zhejiang Agricul-
tural and Forestry University,
China, where she is teaching in

animal welfare and research in
poultry well-being.

Dr. Ediane Silva left in
September 2016 taking a re-
search position with Plum
Island Animal Disease Center
working on Foreign Animal
Disease Research.

Kevin Shade, one of our
undergraduate biological sci-
ences aids, completed his stud-
ies at Purdue and left to start
veterinary school at The Ohio
State University in the Fall of
2016.

Jake Allrich another of our
undergraduate biological sci-
ences aids, graduated in May
2017 from Ag Engineering at
Purdue and has started a posi-
tion as an Operations Manager
Trainee with Indiana Packers
Corporation.

Kenzie Lucas left for a job
as a Corrections Officer with
the Tippecanoe County Sher-
iffs Department in November
2016.

Research technician Tara
Temkar has left to pursue
graduate school and has start-
ed a Master’s in Public Health
at Purdue University.

Chris Gonzales worked as
a technician over the summer
of 2017 and has left to start
graduate school.

Jacob Richert was with us
as an undergraduate biological
sciences aids for 4 years and
following his BS graduation,
will move at the end of the
summer to Kansas State Uni-
versity to start his MS degree
in swine nutrition.

\
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Invites & media coverage

Cheng, H.W. (2016) The Future Poultry Welfare De-
velopment Trend in the United States - Cage-Free.
Talk presented to researchers at Nanjing Agricultural
University, China., June 2016.

Cheng, H.W. (2016) The effects of probiotics on wel-
fare in layer hens. Talk presented to researchers at
Zhejiang  Agricultural and  Forestry  University,
Zhejiang, China, July 2016.

Cheng, H.W. (2016) The effects of probiotic and synbi-
otic effect on poultry health. Talk presented to Novus
International Inc. St Louis, MO. August 2016

Cheng, H.W. (2016) The cooled perch effects on hen
health and welfare during heat stress. Talk presented
to researchers at Zhejiang University, China, October
2016

Eicher, S.D. (2017) Interviewed for “Cow to cup”
video designed to help students determine what they
want to be when they grow up. Created for high
school and early college career students to demon-
strate the number of different career choices in the
dairy industry by Purdue MS student Krystina Oates.
It will be available online at Purdue Extension website.

Marchant-Forde, J.N. (2016) Swine production in the
U.S. and the current research program at USDA-ARS,
LBRU. Talk presented to researchers at the Universi-
ty of Sdo Paulo — Pirassinunga Campus, November
2016.

Marchant-Forde, ).N. (2016) Heart rate variability
and the assessment of emotional state in animals.
Measuring Animal Emotions Workshop — 50® Con-

gress of the ISAE Satellite Meeting, July 12%, Edin-
burgh UK. (Poster)

Marchant-Forde, ).N. (2016) New indicators of
animal welfare. 2™ International Workshop on Preci-
sion Environmental Control, Campinas, Brazil, No-
vember 2016.

Marchant-Forde, J.N. (2016) Future development of
animal welfare science and use of new technologies.
4™ Global Conference on Animal Welfare, Guadalaja-
ra, Mexico, December 2016.

Marchant-Forde, J.N. (2017) Welfare and enrich-
ment of the laboratory pig. Science of Enrichment
Symposium, University of Michigan — Unit for Labora-
tory Animal Medicine, Ann Arbor, Ml, April 2017

Marchant-Forde, J.N. (2017) Pig pens: a look at
mirrors and mats. Morning AgClips.

Marchant-Forde, }.N. (2017) Pigs prefer to look at
‘companions’. Feedstuffs.

Marchant-Forde, J.N. (2017) Improving pig accom-
modations with mirrors. Phys.org.

Marchant-Forde, J.N. (2017) Improving pig accom-
modations with mirrors. MTNV.

Marchant-Forde, ).N. (2017) Pig _health starts in
the pen. Food in Canada.

Marchant-Forde, J.N. (2017) No smoke, just mir-
rors. Farm Journal’s PORK.

Marchant-Forde, J.N. (2017) Pig pens; A look at
mirrors and mats. High Plains Journal.

Marchant-Forde, ).N. (2017) Pig pens; A look at
mirrors and mats. Lancaster Farming.

Conveyor belt for loading piglets

Pigs are not accustomed to climbing
sloped ramps. However, sloped ramps
are impossible to avoid in regular man-
agement and handling practices due to
design of the physical facilities at finish- =
ing sites, packing plants, and the vehi-
cles used to transport animals. Intense
handling that may occur when there is
not self-movement of pigs causes
strain on animal handlers and can cre-
ate a welfare problem for the pigs in E&=
question. Use of a conveyor belt can &S :
reduce the difficulty of loading animals. '
This study examined the possibility of

conveyor in-motion. Heart rate of
two sentinel pigs per group, as
well as the handler, was recorded
during loading. The body tempera-
ture of the handler was recorded
using infra-red thermography.
Pigs were held in the simulated
trailer for 30 minutes while heart
rate was recorded. After which,
they were unloaded and held in a
holding pen for an additional 30
minutes while heart rate was again
recorded. Based on behavior and
physiology the pigs had similar

-\

using a conveyor to move pigs up into a simulated
top deck of a straight deck livestock trailer. Two
age groups of pigs were tested, Weaned pigs and
Nursery pigs. Weaned pigs were moved in groups of
20 while Nursery pigs were moved in groups of 10.
Pigs used as a control treatment were herded up the
ramp without the conveyor moving, thus keeping
the flooring, width, and length the same for both
treatments. Treatment pigs were moved using the

experiences in both treatments, thus conveying
the pigs up into the trailer did not decrease their
stress, nor did it increase it. Pigs being moved
onto the moving conveyor did balk for a few
more seconds than when the conveyor was not
moving (Control pigs); but total time to load was
the same. This study shows that it is feasible to
use a conveyor to load pigs and is not detri-
mental, but it may not be advantageous either.

J



https://www.morningagclips.com/pig-pens-a-look-at-mirrors-and-mats/?utm_content=articles&utm_campaign=NLCampaign&utm_source=Newsletter&utm_term=newsletteredition&utm_medium=email
https://www.morningagclips.com/pig-pens-a-look-at-mirrors-and-mats/?utm_content=articles&utm_campaign=NLCampaign&utm_source=Newsletter&utm_term=newsletteredition&utm_medium=email
http://www.feedstuffs.com/nutrition-health/pigs-prefer-look-companions
http://www.feedstuffs.com/nutrition-health/pigs-prefer-look-companions
https://phys.org/news/2017-06-pig-accommodations-mirrors.html/
https://phys.org/news/2017-06-pig-accommodations-mirrors.html/
https://mtnvnews.com/improving-pig-accommodations-with-mirrors/112593/
https://mtnvnews.com/improving-pig-accommodations-with-mirrors/112593/
http://www.foodincanada.com/food-in-canada/pig-health-starts-pen-137134/
http://www.foodincanada.com/food-in-canada/pig-health-starts-pen-137134/
http://www.porknetwork.com/news/industry/no-smoke-just-mirrors
http://www.porknetwork.com/news/industry/no-smoke-just-mirrors
http://www.hpj.com/livestock/pig-pens-a-look-at-mirrors-and-mats/article_5ecef3b1-dd9d-54bb-85a4-9dca0911b0df.html
http://www.hpj.com/livestock/pig-pens-a-look-at-mirrors-and-mats/article_5ecef3b1-dd9d-54bb-85a4-9dca0911b0df.html
http://www.lancasterfarming.com/farming/livestock/pig-pens-a-look-at-mirrors-and-mats/article_18e4b782-f469-5882-9606-d27be583ffc5.html
http://www.lancasterfarming.com/farming/livestock/pig-pens-a-look-at-mirrors-and-mats/article_18e4b782-f469-5882-9606-d27be583ffc5.html
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A tale of pigs’ tails

Tail-docking of piglets, primarily to prevent damag-
ing tail-biting occurring during the pigs’ later life,
continues to be an
important  topic, ’ -
especially in  the :A J -
European  Union, >
where routine
docking is banned ®
under EU legisla- v
tion. The LBRU was —

the only non-European participant in the EU-
funded FareWellDock project, led by Prof. Anna
Valros of the University of Helsinki. The research
components were completed at the end of 2016,
but the important work of technology transfer
continues, as we aim to convert the newly-gained
knowledge into information and practical advice
that farmers can directly use on their farms. The
project has produced 4 factsheets, entitled: Tail
docking and biting: painful consequences?; Enrich-
ment for weaners and finishers; The role of health
in_tail biting; and How to spot early signs of tail
biting. All factsheets are available in 8 languages.
The main FareWellDock website continues to be a
go-to resource for everything on the topic, includ-
ing relevant research being carried out by project

visitors || B P—E

ber 2017 and will continue to
pursue a DVM/PhD. She is

Dr. Severine Parois
joined as a Visiting Postdoc-
toral Research Scientist in Jan
2017 to study the effects of
probiotics on pig's welfare
and learning abilities, working
with Dr. Jeremy Marchant-
Forde. She completed a BS in
Biology (2010), a French
Graduate Engineering School

[

in Agronomy, specialty in
Livestock Science (2013) and
her PhD in Biology and
Agronomy in swine (2016)
from Agrocampus Ouest
(France).

Paola M. Cruz Ramos is an
undergraduate student earn-
ing her BS in Animal Science/
Pre-Vet from the University
of Puerto Rico at Mayaguez.
She will graduate in Decem-

cattle.

conducted

rently a summer intern at
USDA-ARS as a Livestock Lab 5
Assistant with the hopes of
learning a variety of lab tech-
niques and participating in
many different research pro-
jects on swine, poultry, and

Yanan Wu was a visiting PhD
student in Dr. Cheng’s lab and
“Environmental

,b;eW euDo

QQF

partners and other researchers together with
industry information and discussion articles.
Dr. Marchant-Forde of the LBRU has also helped
organize a one-day satellite meeting exploring the
underlying mechanisms of tail-biting in pigs and
feather-pecking
—— in poultry, to be
((((( >y held in conjunc-
tion with the
5Ist  Annual
Congress of the
International
Society for Ap-
plied Ethology in
Aarhus, Den-
mark in August
2017. The satel-
lite meeting will
be attended by
60 researchers
from 25 coun-
tries, highlighting
. the international
interest in the
topic and the desire for cooperation and exchange
of information.

xxxx

Further

FareWellDock Website: s farcueldock cu

% .

management of cage and cage
-alternative layer housing
systems for thermal comfort
\ and air quality”. She has re-
turned to China where she is
a researcher at Cargill ONE
Innovation Center, Shanghai,

China.

We again hosted 6 students
(Yiru Dong, Huaxun Fang,
Jiaqi Hu, Zeen Huang,
Sichao Mao, and Ye Wu)
from Zhejiang University and
students (Shih-Ting
Huang and Ke Shan) from
Taiwan National University as
part of Summer Research for
Chinese Students program
organized by Purdue Univer-
sity, with leadership from
LBRU’s Dr Heng-wei Cheng.


http://farewelldock.eu
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-1-docking-av-131216-EN.pubc_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-1-docking-av-131216-EN.pubc_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-2-enrich-131216-EN_18012017EN.PUB_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-2-enrich-131216-EN_18012017EN.PUB_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-3-health-131216-EN.pub_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-3-health-131216-EN.pub_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-4-prediction-av-131216-EN.pub_.pdf
http://farewelldock.eu/wp-content/uploads/FWD-factsheet-4-prediction-av-131216-EN.pub_.pdf
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Recent publications

Cabezon, F.A,, Schinckel, A.P., Smith, A )., Marchant-Forde, J.N.,
Johnson, J.S. and Stwalley, R.M. (2017) Initial evaluation of floor
cooling on lactating sows under severe acute heat stress. Professional
Animal Scientist: 33: 254-260. doi:10.15232/pas.2016-01584

Chen, H., Yan, F.F., Hu, }.Y., Wu, Y.N., Tucker, C.M,, Green, AR,
and Cheng, H.W. (2017) Immune response of laying hens exposed
to 30 ppm ammonia for 25 weeks. International Journal of Poultry
Science 16:139-146. doi:0.3923/ijps.2017.139.146

Grenier, B., Dohnal, I, Shanmugasundaram, R., Eicher, S.D., Selvaraj,
R.K., Schatzmayr, G., Applegate, T.J. (2016) Susceptibility of broiler
chickens to coccidiosis when fed subclinical doses of deoxynivalenol
and fumonisins — special emphasis on the immunological response
and the mycotoxin interaction. Toxins 8: Article 231. doi:10.3390/
toxins808023 |

Hu, ).Y., Dennis, R.L., Zhao, .M., and Cheng, H.W. (2016) Effect of
Dietary Supplementation of an Antioxidant Blend on Performance,
Egg Quality and Behavior in Bovans Brown Hen International Journal
of Poultry Science 15:192-200. doi:10.3923/ijps.2016.192.200

Hu, ).Y., Hester, P.Y., Makagon, M.M,, Vezzoli, G., Gates, R.S., Xiong,
Y. and Cheng, H.W. (2016) Cooled perch effects on perfor-
mance and well-being traits in caged White Leghorn hens. Poultry
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Our global reach...

For those of us working in animal agriculture, we are often  covers only |5 months, but represents collaborations with
reminded of projected global population growth of about 2.5  scientists from 25 different countries (pink), based in North
billion people to 9.7 billion by 2050. There is also a project-  and South America, Africa, Asia, Europe and Oceania.

ed increase in overall food demand and a per capita increase Together with direct research activity, LBRU scientists
in demand for food from animal sources, especially in devel-  are also heavily involved in consulting, outreach and confer-
oping countries. With | billion people on the planet current-  ence presentation and organization efforts, and with these
ly being food insecure, it might be considered that farm ani- interactions, our reach spreads to 50 countries (pink and

mal welfare is a societal concern only in countries with  yellow). These efforts enhance USDA-ARS’s profile and
strong economies and plentiful food supply. This is not the exposes us to novel approaches which we can apply to our
case, and the scientific exchange and technology transfer  own research program and the transfer of our results to

across all continents is as strong in farm animal welfare as it oyr stakeholders, ensuring that U.S. production maintains
is in other branches of animal science. Scientists in the LBRU  relevance and competitiveness in the global marketplace.

have effective global
links, embracing the
diversity of ideas and
research methods that
comes with  tackling
similar problems with
colleagues from other
countries. The rewards
of this approach are the
production of better
science, with greater
impact, and the
strengthening of rela-
tionships at individual,
institutional and national
levels. The LBRU publi-
cation list on page 7

LBRU UPDATE


http://dx.doi.org/10.3920/978-90-8686-828-5_16
https://doi.org/10.1016/j.livsci.2016.07.010
https://doi.org/10.1016/j.livsci.2016.07.010
http://dx.doi.org/10.1017/S175173111500172X
https://doi.org/10.1371/journal.pone.0175222
https://doi.org/10.1371/journal.pone.0175222
https://doi.org/10.3382/ps/pew454
https://doi.org/10.3389/fvets.2016.00124
https://doi.org/10.1017/S0007114516003238
https://doi.org/10.1017/S0007114516003238
https://doi.org/10.3382/ps/pex160
https://doi.org/10.3382/ps/pex111

PAGE 9

The LBRU was excited to host 15 students as part of
the USDA’s AgDiscovery program. AgDiscovery is a
summer camp outreach designed to help high school
students explore careers in animal science, veterinary
medicine, agribusiness, plant pathology, aquaculture,
and all things agricultural. The program allows partici-
pants to live on a college campus, and discover agri-
cultural science from university professors, practicing
veterinarians, industry representatives, and profes-

Hosting the next sionals working for the U.S. government.

New to the AgDiscovery program in 2017 was a joint
partnership between Purdue’s College of Agriculture
and Purdue Veterinary Medicine, with input from all
three USDA-ARS units based on campus - the LBRU,
the National Soil Erosion Research Laboratory and
the Crop Production and Pest Control Research
Unit. The 2-week experience immersed the partici-
pants in various fields of study through a series of
hands-on labs, workshops, and field trips, designed to
give real-life experiences within the various aspects of
Indiana agriculture and veterinary health care.
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generation of

agricultural scientists

To determine the effect of age at grouping on
behavior, health, and production of dairy bull
calves, 90 Holstein-Friesian bull calves were
housed in groups of 3 calves either from 3 days of
age, from 7 days of age or from 14 days of age
until they were 7 weeks old. Calves grouped at 3
days after birth spent more time playing and being
socially interactive than calves grouped at 7 and
|4 days. Calves engaged in social interaction as
early as 3 days of age and social interactions be-
tween 3 to 6 weeks of age increased markedly.
Calves grouped at |4 days vocalized more than
did those grouped at day 7 or day 3. No differ-
ence was found between treatments in growth
performance. Calf fecal, cough, nasal and ocular
discharge scores, differential leukocyte (white
blood cell) counts, and plasma cortisol (stress
hormone) concentrations were not affected by
age at grouping. However, during the first week

The 2017 AgDiscovery Program

Our day with the students began with an overview
of animal husbandry followed by a look at an ongo-
ing study examining piglet cognition. They then got
to try some swine handling first-hand, learning how
the animal can be moved calmly by entering or
leaving its flight zone in different directions. A trip
to the Purdue Dairy Unit was followed by an over-
view of livestock animal welfare, why welfare is
important, and how we can assess welfare in farm
settings. Students then visited the Purdue Poultry
Unit and evaluated the welfare of chickens in cages
versus floor pens and compared gilts and sows
housed indoors in individual pens versus in out-
door group pens at the Purdue Swine Unit. Using
the welfare and husbandry principles they learned
throughout the day, the students discussed which
facilities provided better welfare for the 2 species.
To wrap up the day, they worked in groups and
developed reasons that supported their choices
and presented their reasons to the entire group.

of grouping, when calves were moved from indi-
vidual pens to group pens, some calves were
unable to find their milk bottles and required
guidance. In conclusion, these data show no ad-
verse effects on health or performance and some
benefits on social behavior for early (day 3)
grouping of calves.
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Dairy cow floori

Cows on concrete flooring (vs. rubber)
have classic immunological indicators of
chronic pain; increased peripheral blood
mononuclear cell numbers, more IL-13
(inflammatory signal), and lower IL-IRa (IL-
| receptor antagonist). We hypothesized
that a profile of biomarkers on lympho-
cytes and monocytes could be associated
with chronic pain. |*-calf heifers were as-
signed to rubber or concrete flooring. On
day 45 and 90 of the |* lactation, and day -
3, 7, 21, 45, and 90 of the 2™ lactation he-
matology and lymphocyte marker expres-
sion were analyzed. White blood counts
were similar to our previous study, num-
bers and percentages of lymphocyte and
monocytes were greater for cows on con-
crete than rubber, but only until day 21 of
the 2" lactation. Buffy coat cells were fur-
ther stimulated with Substance-P (a neuro-
transmitter associated with pain) in vitro.

ng

Cells were la-
beled to deter-
mine  which
type of white
blood cells
were  affected
by the flooring e
and by further S

stimulation with the neurotransmitter. Many
significant interactions were detected for
lymphocytes. Intensity of CD4 and CD8
(markers of lymphocyte function), and a
dendritic cell (antigen presenting cell) mark-
er was most affected by the flooring, day,
and Substance-P stimulation. Thus, the abil-
ity of immune cells to react to a pathogen
or inflammation is affected by the cow’s
flooring. These results will help us to identi-
fy a minimally invasive way to determine
housing conditions that may be reducing
well-being of cattle.

One Health/One Welfare

“One Health” and “One
Welfare” as defined
phrases are relatively
new, but as concepts date
back many centuries. The
common driver behind
both of these concepts is
that health and welfare of
animals is intrinsically
linked to the health and
welfare of humans and
the health and welfare of
the global environment.
Academic research often
results in narrow focus
on a single issue, but it is
more apparent that real
progress comes from

© http://www.onewelfareworld.org/

been working  with
colleagues in the areas
of kinesiology, industrial
pharmacy and laborato-
ry animal welfare. In
these activities, we are
bringing our farm ani-
mal welfare science
b expertise to projects

aimed at ultimately
NE understanding and im-

proving human health
and well-being. There is
increasing interest in
pigs as biomedical mod-
els for human disease
and therapeutics, and

interdisciplinary work and
the application of methods and ideas to areas not
directly related to your immediate area of study.
Much of the work of the LBRU aligns with the
One Health /One Welfare concepts. As we focus
on aspects of farm animal welfare, we are looking
to improve animals’ quality of life, improve their
health, improve the animal/human relationship
and improve the production of safe, healthy food,
in a sustainable way.

Secondary to this direct approach, we are also
engaged in interdisciplinary research closely
aligned to human health. In recent years, we have

we have been involved
in drug development studies and research ex-
amining the effects of exercise during gestation
on cardiovascular health of offspring. Research
on housing of pigs and mice as laboratory ani-
mals is aimed at improving the animals’ welfare
and also at refining experimental methods and
the quality of data collected, thereby reducing
animal use and potentially improving the transla-
tion of new chemical entities into therapeutic
compounds for human use, improving human
quality of life.


http://www.onewelfare.org

The mission of the Livestock Behavior Research
Unit is to optimize animal welfare while assisting
— animal agriculture to meet ethical and political con-
—_— cerns of how we raise food-producing animals. We
— will develop scientific measures of animal welfare,
through the study of animal behavior, physiology,
nutrition, neuroscience and immunology; that will
USDA-ARS-MWA allow an objective evaluation of animal agricultural

. . . practices. This holistic method of study will allow
Livestock Behavior Research Unit (1o improvement of existing practices and inven-

Poultry Science Building, tion of new practices that can enhance animal wel-
Purdue University, fare and increase animal productivity. Successful
125 S. Russell Street, leti f .. ill bl | of
Woest Lafayette, IN 47907, USA completion of our mission will enable our goal o

improving animal welfare for all stakeholders while

Phone: 765-494-4604 . . . - .
ensuring economic sustainability for the animal
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E-mail: larla.moore@ars.usda.gov PrOdUCtiOﬂ industries.
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Out & about - disseminating LBRU
research

LBRU scientists attended and contributed to the follow- 4% OIE Global Conference on Animal Welfare, Gua-
ing conferences: dalajara, Mexico, December 2016

9% Boehringer Ingelheim Expert Forum on Farm Ani- Conference of Research Workers in Animal Disease,
mal Well-Being, Montreal, Canada. June 2016 December 2016.

50th Congress of the International Society for Applied Midwest Section ASAS, Omaha, NE, March 2017

Ethology, Edinburgh, UK, July 2016 Science of Enrichment Symposium, University of

ASAS-ADSA-CSAS-WSASAS Joint Annual Meeting, Michigan — Unit for Laboratory Animal Medicine,
Salt Lake City, UT, July 2016 Ann Arbor, Ml, April 2017

Poultry Science Association, 2016 PSA Annual Meet- Regional meeting of the U.S./Canada Regions of the
ing, New Orleans, LA, July 2016 International Society for Applied Ethology, Ames, IA,

International Veterinary Immunology Symposium, Gold May 2017

Coast, Australia, August 2016 Center for Animal Welfare Science Symposium and

2nd International Workshop on Precision Environmen- workshop, Purdue University, May, 2017

tal Control, Campinas, Brazil, November 2016. ASAS-CSAS Annual Meeting and Trade Show, Balti-
more, July 2017
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